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(57)Abstract: 

PURPOSE: To obtain the subject composition having R ^ — o4-S l — R I 

excellent soldering heat- resistance, low stress and ^ 0 

excellent formability and, accordingly, giving a crack- 
free semiconductor by compounding a biphenyl-type 
epoxy resin with a silica filler, a specific silicone oil and a 

curing agent. , ••■ _y^yj. c . 
CONSTITUTION: The objective composition is produced • VJ*^*" 11 
by compounding (A) j 00 pts.wt. of a biphenyl-type epoxy 
35^g/ m resin o r an epoxy resin containing >30wt.% of the 

biphenyl-type epoxy resin with (B) 300-1 ,000 pts.wt. of a 
0 W silica filler, (C) 1-30 pts.wt. of a single terminal silicone pH oHg^J-C H^,,^ -(HO^ )' . 

oil having an average molecular weight of 1 ,000-30,000 B 
and expressed by formula I (R1 is epoxy, amino, etc.; R2 
to R4 are methyl or phenyl; (n) is positive number) and 
_lOj_C (P)2Q ?100 pts.wt. of a curing agent. The component D is preferably a compound of formula II 
} H$<$tv\ ^ is 2 " 4 ) sucn a s tetraphenolethane or a compound of formula III ((m) is 2-3; (n) is 0-2; m+n 
„ <4) such as trihydroxyphenylmethane. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the resin constituent for the semi-conductor closures 
excellent in solder thermal resistance which was excellent in the moldability with low stress. 
[0002] 

[Description of the Prior Art] In recent years, high integration of a semiconductor device is advanced 
quickly and enlargement of component size and detailed-ization of wiring width of face are progressing 
remarkably. As for the semiconductor device, the resin seal of current [ most ] is carried out also 
including the semiconductor device with which these were integrated highly. This has the large place 
depended on development of the resin for the closures which has the reliable outstanding engine 
performance. 

[0003] On the other hand, in component mounting to a printed circuit board, it has changed from the 
DIP package which is an inserting type package because of high density assembly and workability 
rationalization to the SOP package which is a surface mount mold package. In connection with this, the 
approach of using a biphenyl mold epoxy resin as an epoxy resin is proposed (JP,58-39677,A, JP,61- 
47725,A, JP,61-259552,A). 

[0004] Moreover, in recent years, it is shifting to TSOP and the TQFP package with which thin shape- 
ization was advanced from SOP which is the 1st generation of a surface mount component more because 
of high-density-assembly-izing, and a QFP package. 

[0005] The resin thickness on the top face of a chip is becoming very thin with thin-shape-izing of a 
package. For this reason, the crack of the resin part by heating at the time of mounting poses a more 
serious problem. The approach of it being said at the time of soldering heating that it originates in 
steam-ization and expanding explosively, the moisture which absorbed moisture before the mounting 
process since postcure of the crack initiation in a soldering process was carried out drying completely, 
after carrying out postcure as the cure, and it making carry out moisture-proof packing, and shipping is 
taken. 

[0006] Moreover, amelioration of the resin for the closures has also been considered. For example, 
denaturation silicone resin is added to the resin for the closures, and there are an approach of reducing 
internal stress, an approach of using new structure resin, a method of being high-filled up with a bulking 
agent and reducing coefficient of linear expansion, etc. (JP,62-134946,A, JP,63-164451,A). A bulking 
agent front face is processed by the coupling agent, the adhesion of the interface of resin and a bulking 
agent is raised, and the approach of raising reinforcement is proposed (JP,61-221222,A). 
[0007] 

[Problem(s) to be Solved by the Invention] In the above-mentioned conventional technique, it becomes 
complicated [ a moisture-proof packing method ] a product's handling working, and a manufacturing 
cost rises. 

[0008] Moreover, although the resin improved by various approaches has also been obtaining 
effectiveness little by little, respectively, in response to the more advanced demand accompanying an 
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advance of mounting technology, it is not enough. For example, although use of a biphenyl mold epoxy 
resin is effective in the SOP package which is the first generation of a surface mount, in addition, it is 
inadequate for TSOP and TQFP which are the second generation in recent years. In order to fall stress 
furthermore, by the approach of blending a rubber component, the fall of flexural strength is caused, and 
addition of silicone resin causes metal mold dirt by bleed out, and, as for use of the silicone resin which 
has a reactant functional group in intramolecular or both ends, a fluidity falls by the reaction with resin. 
Moreover, crushing silica quantity restoration also causes a fluid fall, molding becomes difficult, and 
use of a spherical silica has the fault of causing a fall on the strength. The effectiveness by processing a 
bulking agent front face by the coupling agent is not enough responding to a demand, either. If solder 
immersion is performed after [ of 85% RH treatment ] moisture absorption processing, for example, 85 
degrees C / 72 hours, a blister or a crack will generate the semiconductor device by which the closure 
was specifically carried out by these conventional approaches at the package die putt rear face. That is, 
the resin for the closures which prevented the crack at the time of soldering completely is not obtained, 
but development of the resin for the closures which was more excellent in solder thermal resistance is 
desired. 

[0009] Therefore, it is in the purpose of this invention offering the resin constituent for the semi- 
conductor closures which solved the above-mentioned trouble, was excellent in solder thermal 
resistance, and was excellent in the moldability with low stress. 
[0010] 

[Means for Solving the Problem] Based on the knowledge that the above-mentioned trouble is solvable, 
it came to complete this invention by this invention person's etc. using a biphenyl mold epoxy resin , 
making high density fill up with the silica for restoration, as a result of inquiring wholeheartedly, in 
order to solve the above-mentioned trouble, and adding the piece terminal modification silicone oil of 
average molecular weight 1000-30000. 

[001 1] That is, this invention is the piece terminal modification silicone oil 1 expressed with the 
following general formula (1) of the silica 300 for (b) restoration - the 1000 weight sections (c) average 
molecular weight 1000-30000 - 30 weight sections [** 2] to the (a) biphenyl mold epoxy resin 100 
weight section. 



R 3 



(d) It is the resin constituent for the semi-conductor closures which comes to blend a curing agent 20 - 
the 100 weight sections as an indispensable component. 

[0012] Biphenyl mold epoxy can be used, and it can be high-filled up with the silica for restoration, and 
can consider as the hardened material which was excellent in adhesion with the low stress and low water 
absorption to which coefficient of linear expansion was reduced and the elastic modulus was reduced 
further, and was excellent in adding piece terminal modification silicone oil at solder-proof nature after 
maintaining the fluidity. 

[0013] As an epoxy resin, the hardened material excellent in solder thermal resistance can be obtained 
by using a biphenyl epoxy resin. Although it is desirable to carry out whole-quantity use of the biphenyl 
epoxy resin to the epoxy resin 100 weight section, mixed use can also be carried out with other epoxy 
resins. At this time, well-known things, such as o-cresol novolak mold epoxy resin and the bisphenol A 
mold epoxy resin, can be used as other mixable epoxy resins, under the present circumstances, a 
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biphenyl mold epoxy resin — melt viscosity [ like ] -- the epoxy resin not more than IP — 30% of the 
weight or more of the whole quantity of an epoxy resin - using . If fewer than this, solder thermal 
resistance will get worse. 

[0014] In order to pull out the effectiveness by this invention to the maximum extent, it is desirable to 
use together a spherical silica with a particle size of 10 micrometers or more arid a crushing silica with a 
particle size of 10 micrometers or less, and it is desirable at this time that the total amount of a silica 
adds more than the 500 weight sections to the epoxy resin 100 weight section. Moreover, a spherical 
silica with a particle size of 10 micrometers or more has 20 - 80% of desirable range of the silica for 
solid stowing. If fewer than this range, a fluidity will fall, and if [ than this range ] more, a fall on the 
strength will take place, and desired effectiveness is not acquired. 

[0015] As silicone oil, it is the following general formula (1) of average molecular weight 1000-30000. 
[Formula 3] 

R 2 

R, 4-S i— o4-S i— R« (1) 
M } n 

Ra 

R z s R 3 . R 4 tt^f*IXIi7xi;^/TU a tt» 

It comes out and the piece terminal modification silicone oil expressed is used. A moldability gets worse 
that low stress-ized effectiveness is not enough in average molecular weight being 1000 or less at this 
time, and it is 30000 or more by the fall of the dispersibility to resin, and the rise of viscosity. 
[0016] Moreover, as a reactant functional group introduced as a denaturation radical, it is the substituent 
or sulfhydryl group which has an epoxy group, the amino group, a hydroxyl group, and a hydroxyl 
group, and these one sort or two sorts or more are introduced only into a piece end. When it introduces 
into both ends, the viscosity of resin increases by crosslinking reaction and a fluidity falls. 
[0017] a curing a^nt - the epoxy resin 100 weight section - receiving — desirable — the 20-100 
weight section ~ 30 - 70 weight section is added more preferably. As a thing especially desirable as a 
curing agent, it is the following general formula (2). 
[Formula 4] 

(HO -^>|c 2 H 6 . n (2) 
(ill, nli2-4®S»**t) 

Or the following general formula (3) 
[Formula 5] 

( H0 ^2H- m CH 4-»- n -H2> ]„ < 3 > 

(fflU nli2-30M, nl* 0^2 ©Me*** U *fcio+nS4t*5) 

It is the polyhydric phenol which comes out and has at least two phenolic hydroxyl groups expressed. 
By using this, the hardened material excellent in solder thermal resistance can be obtained. Although it 
is desirable that the curing agent expressed with the above-mentioned general formula (2) and (3) is 
independent respectively or to mix and use only the component expressed with a general formula (2) and 
(3), it can also use together with other curing agents. In this case, as for the curing agent expressed with 
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the above-mentioned general formula (2) and (3), it is desirable to use 30% of the weight or more to the 
whole quantity of a curing agent. If fewer than this, reinforcement will fall and solder thermal resistance 
will fall. 

[001 8] In this invention, the h ardening accelerator other than the curing agent of an epoxy resin can be 
blended. Although a thing well-known as a hardening accelerator can be used, as a suitable hardening 
accelerator, there is triphenylphosphine, imidazole , 1, and 8-diazabicyclo [5, 4, 0] undecene -1 etc., for 
example. An addition changes with hardening accelerators to be used, for example, its range of 0.2 - 5 
weight section is desirable to the epoxy resin 100 weight section in triphenylphosphine. 
[0019] Moreover, in the resin constituent for the semi-conductor closures of this invention, flame 
retarders, such as coloring agents, such as coupling agents, such as release agents, such as OP wax and a 
KARUBANA wax, and gamma-GURITOKISHI propyltrimethoxysilane, and carbon black, and an 
antimony trioxide, can also be added if needed. 

[0020] After the resin constituent for the semi-conductor closures of this invention follows a well- 
known approach, is mixed and kneaded and is ground conventionally, it can be used as the 
semiconductor device which closed the semiconductor device by carrying out hot forming. 
[0021] 

[Example] The example of this invention is shown below and this invention is explained to it in more 
detail. 

[0022] An example 1, 2 biphenyl mold epoxy resin (the product made from oil-ized Shell, YX-4000), A 
curing agent A (tetra-phenol ethane), spherical fused silica powder with a mean particle diameter of 21 
micrometers, Crushing fused silica powder with a mean particle diameter of 6 micrometers, average 
molecular weight 2000, the silicone oil whose piece end is an epoxy group (silicone oil A), After mixing 
a hardening accelerator (triphenylphosphine) and other additives at a rate shown in Table 1, using the 
roll mill, it kneaded for 4 minutes at 1 10 degrees C, and ground after cooling, and the resin constituent 
for the closures was adjusted. Spiral flow was measured using these resin constituents for the closures. 
Moreover, using the same resin constituent for the closures, the test piece was created and it decided 
upon flexural strength and a bending elastic modulus. Furthermore, after having fabricated 84pinIC, 
having measured water absorption for moisture absorption in 85 degrees C and 85% of thermo hygrostat 
after postcure 24 hours, 48 hours, and after carrying out for 72 hours, and observing the existence of 
exfoliation of a die putt rear face with ultrasonic test equipment, you made it immersed in a 260-degree 
C solder bath for 10 seconds, and the crack of a package was observed. These results are shown in Table 
1. 

[0023] The result shown in Table 1 shows that the resin constituent for the semi-conductor closures of 
this invention is excellent in a fluidity, reinforcement, adhesion, absorptivity, and solder thermal 
resistance. 

[0024] After mixing an example 3, 4 biphenyl mold epoxy resin (the product made from oil-ized Shell, 
YX-4000), a curing agent B (trihydroxy phenylmethane), spherical fused silica powder with a mean 
particle diameter of 21 micrometers, crushing fused silica powder with a mean particle diameter of 6 
micrometers, silicone oil A, a hardening accelerator (triphenylphosphine), and other additives at a rate 
shown in Table 1, each physical properties were measured like the example 1. 

[0025] The result shown in Table 1 shows that the resin constituent for the semi-conductor closures of 
this invention is excellent in a fluidity, reinforcement, adhesion, absorptivity, and solder thermal 
resistance. 

[0026] After an example 5, 6 biphenyl mold epoxy resin (the product made from oil-ized Shell, YX- 
4000), a curing agent A, spherical fused silica powder with a mean particle diameter of 21 micrometers, 
crushing fused silica powder with a mean particle diameter of 6 micrometers, average molecular weight 
5000, and a piece end mixed the silicone oil (silicone oil B) which is a phenolic hydroxyl group, a 
hardening accelerator (triphenylphosphine), and other additives at a rate shown in Table 1, each physical 
properties were measured like the example 1. 

[0027] The result shown in Table 1 shows that the resin constituent for the semi-conductor closures of 
this invention is excellent in a fluidity, reinforcement, adhesion, absorptivity, and solder thermal 
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resistance. 

[0028] After mixing an example 7, 8 biphenyl mold epoxy resin (the product made from oil-ized Shell, 
YX-4000), a curing agent B, spherical fused silica powder with a mean particle diameter of 21 
micrometers, crushing fused silica powder with a mean particle diameter of 6 micrometers, silicone oil 
B, a hardening accelerator (triphenylphosphine), and other additives at a rate shown in Table 1, each 
physical properties were measured like the example 1 . 

[0029] The result shown in Table 1 shows that the resin constituent for the semi-conductor closures of 
this invention is excellent in a fluidity, reinforcement, adhesion, absorptivity, and solder thermal 
resistance. 

[0030] After mixing an example 9, 10 biphenyl mold epoxy resin (the product made from oil-ized Shell, 
YX-4000), a curing agent (phenol novolak resin, 100 degrees C of softening temperatures), spherical 
fused silica powder with a mean particle diameter of 21 micrometers, crushing fused silica powder with 
a mean particle diameter of 6 micrometers, silicone oil A, a hardening accelerator (triphenylphosphine), 
and other additives at a rate shown in Table 1, each physical properties were measured like the example 
1. 

[0031] The result shown in Table 1 shows that the resin constituent for the semi-conductor closures of 
this invention is excellent in a fluidity, reinforcement, adhesion, absorptivity, and solder thermal 
resistance. 

[0032] After mixing an example 11,12 biphenyl mold epoxy resin (the product made from oil-ized 
Shell, YX-4000), a curing agent (phenol novolak resin, 100 degrees C of softening temperatures), 
spherical fused silica powder with a mean particle diameter of 21 micrometers, crushing fused silica 
powder with a mean particle diameter of 6 micrometers, silicone oil B, a hardening accelerator 
(triphenylphosphine), and other additives at a rate shown in Table 1, each physical properties were 
measured like the example 1. 

[0033] The result shown in Table 1 shows that the resin constituent for the semi-conductor closures of 
this invention is excellent in a fluidity, reinforcement, adhesion, absorptivity, and solder thermal 
resistance. 



[Table 1] 
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[0034] After mixing an example of comparison 1 biphenyl mold epoxy resin (the product made from 
oil-ized Shell, YX-4000), a curing agent (phenol novolak resin, 100 degrees C of softening 
temperatures), spherical fused silica powder with a mean particle diameter of 21 micrometers, crushing 
fused silica powder with a mean particle diameter of 6 micrometers, a hardening accelerator 
(triphenylphosphine), and other additives at a rate shown in Table 1, each physical properties were 
measured like the example 1 . A result is shown in Table 2. 

[0035] After mixing an example of comparison 2o-cresol novolak mold epoxy resin (the Tohto Kasei 
Co., Ltd. make, YDCN700), a curing agent (phenol novolak resin, 100 degrees C of softening 
temperatures), spherical fused silica powder with a mean particle diameter of 21 micrometers, crushing 
fused silica powder with a mean particle diameter of 6 micrometers, silicone oil A, a hardening 
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accelerator (triphenylphosphine), and other additives at a rate shown in Table 2, each physical properties 
were measured like the example 1. A result is shown in Table 2. 

[0036] It mixed at a rate shown in Table 2, using only spherical fused silica powder with a mean particle 
diameter of 21 micrometers as example of comparison 3 bulking agent, and each physical properties 
were measured like the example 1. A result is shown in Table 2. 

[0037] It mixed at a rate shown in Table 2, using only melting crushing silica powder with a mean 
particle diameter of 6 micrometers as example of comparison 4 bulking agent, and each physical 
properties were measured like the example 1 . A result is shown in Table 2. 
[Table 2] ^2 
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[Effect of the Invention] If the resin constituent of this invention is used as mentioned above, since the 
hardened material which was excellent in low stress after maintaining reinforcement, and was excellent 
in solder thermal resistance with low water absorption can be obtained, the good semi-conductor which 
a crack does not generate can be obtained by using this. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] (a) The piece terminal modification silicone oil 1 expressed with the following general 
formula (1) of the silica 300 for (b) restoration - the 1000 weight sections (c) average molecular weight 
1000-30000 to the epoxy resin 100 weight section which contains a biphenyl mold epoxy resin or this 
30% of the weight or more - 30 weight sections [** 1] 



R 3 



(d) The resin constituent for the semi-conductor closures which comes to blend a curing agent 20 - the 
100 weight sections as an indispensable component. 

[Claim 2] The resin constituent for the semi-conductor closures according to claim 1 characterized by 
the silica for restoration consisting of 2 - 98 % of the weight of spherical silicas with a particle size of 10 
micrometers or more, and 2 - 98 % of the weight of crushing silicas with a particle size of 10 
micrometers or less 



[Translation done.] 
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